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PREFACE 


The collection and use of grain dust is a relatively recent issue. Little informa- 
tion on grain dust exists in economic literature. The technical information needed 
to provide economic analysis is also limited. This paper provides information and 
a compilation of selected references about grain dust, serving as a first contact 
reference for analysts who may become interested in the subject area. It is ex- 
pected that technical and economic information will be increasing, and that much 
more detailed analyses will be forthcoming. 


iv 


SUMMARY 


Grain dust, difficult, dangerous, and expensive to handle, is very small particles of 
grain and other matter in the grain mass and is quite similar in composition to the 
grain from which it came. Its explosive characteristics, sometimes compared to gun- 
powder, have been blamed for several elevator explosions. Grain dust is also con- 
sidered an air pollutant, affected by Federal environmental regulations. Pneumatic 
conveyance is the most effective means of handling grain dust since it tends to pack. 
The most likely economical use of grain dust is as a feed ingredient, although its 
potential for fuel and fertilizer has also been studied. 


Quality checks should be made on grain dust if a feed use is planned. The dust from 
aflatoxin-infected grain may contain toxins due to the collection of small particles 
of infected grain kernels by dust collection systems. 


At least one-third of today's country elevator operators may not be able to afford 
the estimated $500,000 required to meet Clean Air Act requirements now prescribed for 
terminal elevators. Costs to facilities handling 750,000 bushels annually could in- 
crease an estimated 9.1 cents per bushel. 


Costs to producers affected by an elevator closing, not including costs for added 
delivery distance or disposal of uneconomic quantities of dust, are estimated to be 
13.4 cents per bushel, 6 percent of 1979 estimated renter costs for corn production. 


Research is needed to: determine the quantity and quality of grain dust at each 
point in the U.S. grain marketing system, determine the economic impact of proposed 
Government regulations that result in the collection of additional grain dust, es- 
tablish poultry and livestock performance on rations using processed and unprocessed 
grain dust, develop methods for rapid determination of dust quality, and develop im- 
proved technologies to unload dust from transport containers. 
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Grain Dust: 


Problems and Utilization 


L. D. Sehnake* 


INTRODUCTION 


Collecting grain dust is a difficult and expensive process and is receiving increased 
attention from grain handlers, mostly as a result of Federal environmental regula- 
tions. Dust that is collected from grain and not returned to the grain is a physical 
loss and a revenue loss if not sold for a price equal to the grain. Grain dust dis- 
position problems center on which method of utilization would be the most economi- 
cally efficient, for example, fuel, feed, or fertilizer. This paper identifies 
problems related to grain dust aspirated (removed) for environmental control and 
safety within grain handling facilities, summarizes knowledge about this grain dust, 
puts a relative perspective on the economics of handling it, and summarizes research 
needs. 1/ 


Dust collection in the grain industry began to increase after passage of the 1963 
Clean Air Act. Collection has increased significantly with the increased emphasis on 
air quality since subsequent amendments to the act through 1978. Any new regulations 
pertaining to worker environment in grain handling facilities could lead to collec- 
tion of greater quantities of grain dust by more elevators. 


U.S. Government regulatory agencies have requested that grain dust removed not be re- 
turned to grain. 


UNDERSTANDING GRAIN DUST 


Grain handling facilities have a history of explosions because of grain dust. Fuel, 
oxygen, and an ignition source with appropriate dispersion in containment, are three 
basic ingredients for an explosion. Grain dust is an excellent fuel, air in an ele- 
vator supplies the oxygen, and many ignition sources may exist: overheated equip- 
ment bearings, slipping belts, welding sparks, tramp metal, faulty wiring, and care- 
less smoking. The dangers of grain dust have been likened to those of gunpowder. 


The quantity of grain dust collected has been relatively inconsequential in the past, 
because it has never been used for marketing purposes. Circumstances are changing as 
quantities of dust collected have reached marketable proportions. 


*The author is stationed at the U.S. Grain Marketing Research Laboratory, Manhat- 
tan, Kans. 

1/ Reference to grain dust throughout this paper refers to aspirated grain dust 
from grain handling operations, unless noted otherwise. 
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American Feed Control Officials, Inc., only recently adopted a definition of grain 
dust collected for environmental control within a grain handling facility: '"Aspira- 
ted grain fractions are obtained during the normal aspiration of cereal grains and/or 
oil seeds for the purpose of environmental control and safety within a grain handling 
facility. It shall consist primarily of seed parts and may not contain more than 15 
percent ash. It shall not contain aspirations from medicated feeds" (1). 2/ 


The lack of a definition for aspirated grain dust until recently has contributed to a 
general lack of knowledge in the United States as to what grain dust is. It has been 
viewed mistakenly by many to be dirt with no value. Grain dust still lacks a defini- 
tion specifying end-use values. 


Grain dust collected by dust collection systems in grain handling operations consists 
of small particles of the grain kernel and other small particles of matter in the 
grain mass. Moreover, grain dust has a wide spectrum of particle sizes. No general 
agreement exists as to which particle sizes should be called grain dust. Some have 
suggested particles of 500 microns and less, others 250 microns and less. 


The composition of dust may be quite variable. The variation may be due to any one 
or a combination of several factors. Dust from specific grains will have character- 
istics relative to the grain from which it came, but dust from some elevators may 
come from more than one grain (tables 1 through 4). 


The season may affect the quantity and/or quality of grain dust. Factors that may 
cause annual variations in grain dust characteristics include rain just before har- 
vest, particularly for wheat and soybeans. Rain just before or at harvest results 
in more field soil in the grain mass and consequently a higher ash content of the 
dust. A wet harvesting season for corn often results in relatively higher moisture 
corn requiring more drying, which results in more broken kernels and consequently 
more grain dust. A dry, stressful growing season for wheat, which usually results 
in a higher wheat protein content, would likely produce a higher protein dust from 
that wheat. 


Regional differences in grain dust are likely to exist, partly because of regional 
specialization in grain production and partly because of differences in growing 
conditions. 


Grain handling practices of elevators may also influence the characteristics of 

grain dust. The more times grain is handled, the higher the percentage of broken 
kernels and dust (15). The variations in the quantity and various quality aspects of 
grain dust at different stages in the production-marketing complex have not been 
evaluated. Blending practices of U.S. grain handlers may increase the uniformity of 
dust from a particular grain as it moves in the grain handling system. As grain 
moves to final use, however, increased handling likely changes the particle size 
distribution of the dust, as well as the quantity of dust. 


2/ Underscored numbers in parentheses refer to items listed in thé References. 
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Table 1--Proximate analysis of dust and grain on a O-percent ash, 14-percent moisture 


Sample 


Wheat dust 
Wheat grain 


Corn dust 
Corn grain 


Sorghum dust 
Sorghum grain 


Soybean dust 
Soybean grain 


Source: 


Table 2--Variations in grain dusts for selected 


Elevator 


One (mid-April) 
Two (mid-July) 


Three (early Oct.) 
Three (late Oct.) 
Four (late Nov.) 


Four (mid-Dec.) 


-- = Not reported. 


Source: 


(14). 


basis 

: Protein ; Fat 
° 10. 25 
14.0 220 
: 8.2 28D 
: 8.8 4.6 

Teal Dak 
: 9.0 rae) 
5 9.2 3.0 
Sine 17.8 


1975 

Protein Fat ; Fiber Ash 
Se Se ale ae aC Per cen (= goa ee 

7.8 oo 23.4 10.4 

10.8 = 7.4 39.4 

OSL 1.6 L7 +3 14.9 

9.4 iets) 18.4 14.2 

vee 4.5 PE? 9 2 

: 10.8 2.0 10.5 10.9 


Personal communications. 


Fiber 


Percent 


Starch 


elevators, selected characteristics, 


; Moisture’ Bulk density 


ubeiren 


Lia 
33.0 
2250 
LSieg 


24.0 
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Table 3--Variations in wheat dust collected at a selected elevator 


i : i ‘ Total 
Date @eProtein = Fate! * Fiber” SVAsh® ~ Moisture “digescipie 
‘ : ; ° ° ’ nutrients 
Percent 
January 1977 : LO, 65 1.40 10.85 ‘uaL6 6.30 O12 
January 1978 Peel 2695 WA ce 1509 Sone 6.80 9187 
January 1979 Tope b282 5 jae) 11.45 4.45 LOCO 78.38 


Source: Personal communications. 


Table 4--Analysis of mixed grain dust, selected Midwest terminals, selected years 


Year ss Protein: Fiber : Ash : Moisture ss 
; : extract 
Percent 
OT yuan ley) : 
Mean : 10.2 13.7 LOBATE 3.5 PBS | 
Range S26 po— 2 2: 7.9-18.3 7.9-18.3 6.3-10.9 Lé2=5.0 
1978: : 
Mean $ 9.7 Ue, 10.0 oe 352 
Range s 3/7+6=12 I 6.3-21.1 4.6-23.6 6.6-10.4 A Le ast A 
1979: : 
Mean : 8.3 11.6 ed 9.9 Dae 
Range £9 es 2= 12 6.7-19.7 4.5-10.6 8.2-11.6 1.6-4.8 


1/ Includes December 1976. 


Source: (4). 
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PROBLEMS WITH GRAIN DUST 


Grain dust is difficult and dangerous to handle, and it may be contaminated with 
toxins. 


Handling Problems 


Dust particles tend to pack when they come to rest, and it is difficult to return 
them to motion (to flow). Bridging is a common problem in dust storage bins. 3/ Ex- 
pensive pneumatic handling equipment is often required to handle dust properly. 


Grain dust is quite abrasive. As a result, maintenance cost on dust handling and 
processing equipment is high relative to similar equipment in grain and feed facili- 
ties. 


Grain dust pelletizes well with conventional pelleting equipment incorporating only 
steam. Steam-conditioned pellets have been stored up to 3 months with no problems. 
The addition of molasses as a binder is not required with steam conditioning and if 
storage of dust pellets is contemplated, the addition of molasses during pelleting 
may not be desirable. Dust pellets with even a small amount of molasses have re- 
quired jackhammers for removal from storage bins. 


Grain dust is transported in rail hopper cars and boxcars and van-type and hopper- 
bottom trailer trucks. Hopper-bottom trailer trucks are the most easily unloaded 
transport vehicles with current handling technology. Conventional hopper cars are 
difficult to unload. A lack of dust volume prevents the dedication of expensive 
pneumatic railcars to grain dust hauls. Boxcars are difficult to unload; however, 
few boxcars are used in the grain trade. 


Vehicles hauling grain dust can be filled to capacity. However, they cannot be 
loaded to weight limits due to the low bulk density of grain dust. Thus, grain dust 
incurs a shipping cost penalty. 


Vibrations during transport will cause dust to settle, presenting unloading problems. 
The shipping container must be tightly enclosed to prevent dust loss and to protect 
the dust from rain. Grain dust subjected to moisture readily molds, unless prompt, 
corrective action is taken. 


Dust in grain can fuel elevator explosions. Dust collected from grain may be con- 
sidered as a concentration of fuel, a dangerous substance that must be handled with 
caution. It can be highly charged with static electricity, making the grain dust 
diffucult to handle. 


3/ Bridging is the interlocking of particles to form an arch (bridge) in a bin, im- 
peding or preventing the flow of particles from the bin. 
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Contamination Possibilities 


Aflatoxin incidence, particularly in corn, is related to relative humidity, soil 
moisture, and wind. 4/ Corn grown in the Southeast, as well as the dust it produces, 
is more aflatoxin-prone compared with that of other regions due to the aflatoxin con- 
ditions in that region. Dust from aflatoxin-infected corn would be expected to 
contain aflatoxins. Grain sorghum is harvested at high-moisture levels similar to 
corn, leading to a tendency to mold easily unless properly dried. Consequently, dust 
from sorghum harvested during a wet season might also be an aflatoxin suspect. Afla- 
toxin incidence in wheat is not nearly as prevalent as in corn or sorghum, because 
wheat is harvested at much lower moisture levels than corn and sorghum. Wheat also 
does not break nearly as much in handling as corn. Thus, the wheat kernel is not as 
subject to mold invasion as the corn kernel. The incidence of aflatoxin in wheat 
dust is likely very low. 


Grain dust may contain malathion residue concentrations, particularly if the chemical 
was improperly applied. Malathion is the only approved insecticide used on stored 
grain. The incidence of malathion residues on U.S. grain arriving at export ports 

is now quite low (23). Farmers store 60 percent of U.S. grain stocks onfarm (based 
on January 1, 1981, grain stocks). Much of this grain is under Government loan or 
reserve programs. If farmers should increase the use of approved insecticide pro- 
tectant to maintain grain quality, the incidence and level of malathion residues on 
grain would likely increase from what is shown in current research findings. 


UTILIZATION OF GRAIN DUST 


The flour milling industry has long collected dust and disposed of it by integrating 
it into bran or other millfeed created in milling. However, disposing of large 
quantities of grain dust by the grain handling industry is a different situation. 
Collected grain dust cannot legally be dumped at sanitary landfills. Open-air burn- 
ing is generally prohibited. Spreading dust on cropland poses weed and insect 
problems. 


Suggested uses for grain dust include fuel, feed, or fertilizer (25)% In addition to 
technical reports (3, 4, 5, and 10) on these suggested uses, at least one private 
feeding trial focuses on grain dust pellets in feed lot rations. The results were 
quite favorable. However, economic feasibility studies have not been made on the 
total system of grain dust collection and utilization. 


Grain Dust as a Fuel 


Grain dust can be burned under controlled conditions for heat. At least one public 
utility near a major U.S. grain center is exploring this possibility. 


Grain dust composition (see table 2) must be considered by anyone contemplating use 
of grain dust in incineration processes. High ash content grain dust, often typical 


4/  Aflatoxins are poisons (toxins) produced by the fungi Aspergillus flavus and 
A. parasiticus. 
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of dust collected from soybeans, is usually associated with sand of high silica con- 
tent. Silica subjected to incineration processes creates glass, causing problems in 
devices designed to produce heat. 


Grain dust for an incineration process could be a substitute or complement in plants 
designed to burn coal, although coal is superior to grain dust on an energy basis. 
Coal, producing 11,867 Btu per pound, has 1.71 as much energy per pound as corn dust 
with 6,948 Btu per pound (table 5). Corn dust as an energy source would be worth 
$22.78 per ton at the user's site in a form that could be handled, compared with coal 
at $38.92 ner ton. The dust would require processing, such as pelleting before it 
could be shipped for incineration. This could cost $26.50 per ton, excluding trans- 
portation (20). The minimal transportation charge that should be considered is $10 
per ton. Thus, grain dust would require a subsidy of $13.72 per ton to be competi- 
tive as a substitute for coal ($22.78 energy value minus $26.50 processing for hand- 
ling minus $10 minimal transportation charge). 


Grain dust, because of its starch content (see table 1), could also be used to pro- 
duce fuel alcohol. Price relationships would be the determining factor. The rela- 
tive technical values of corn and corn dust, the most abundant of the grains and 
grain dusts, used for alcohol production, have not been documented. 


Grain Dust as a Fertilizer 
aes 4: -5aa beau on | 
Grain dust, high in organic matter, makes a good composted product for use in green- 


houses and by gardeners (5, 7). Composted products for consumer consumption commonly 
retail for $4 per hundredweight in the Midwest (1980). At this rate, the retail 


Table 5--Heat of combustion and comparison of combustibles of dust control system 


effluent 
Dust source Heat of combustion Combustibles 1/ 
Kilocalorie gs/g Btu/1b Percent 
Corn : 3,860 6,948 81.6 
Wheat : 3,663 6,593 Tis es®) 
Sorghum : Seay 6,394 Alas) 
Soybean : 3,049 5,488 6352 


1/ Combustibles = 100 minus percentage of ash minus percentage of moisture. 


Source: Derived from (14). 


Grain Dust: Problems and Utilization 


value of a ton of processed grain dust would be $80. However, most of the retail 
value is accounted for by wholesaler and retailer margins, transportation, and 
processing, leaving a small proportion, if any, of the value allocated to the basic 
product. 


Grain Dust as a Feed 


Two recently published reports evaluate grain dust as an ingredient in broiler, 
swine, and sheep rations (4, 10) (tables 6 through 9). Other reports have suggested 
possible use of grain dust as feed (6, 12, 13, 16, and ‘LS)e 


A feeding trial using grain dust in feeder cattle rations has been reported by Kansas 
State University (2). Grain dust has been used in cattle, swine, and poultry ra- 
tions, but manufacturers and feeders are hesitant to discuss their use of grain dust 
in rations. 


It has been suggested that grain dust has about 80 percent of the nutritional value 
of the source grain (19) (see tables 1 through 4). Using corn price and a propor- 
tional nutritional value of 80 percent for the dust relative to the grain, an esti- 
mate can be made of the monetary value of grain dust as a feed ingredient. Ateo2eae 
per bushel ($90 per ton, Kansas City, Mar. 1980) for corn delivered to a feed mill, 
grain dust has an estimated value of $72 per ton as a feed ingredient delivered to 
the mill. This compares with an estimated $12.78 per ton for unprocessed grain dust 
delivered for fuel. Compared with composted grain dust at $80 per ton retail, grain 
dust processed as a feed ingredient retailed from S155 *per ton for 14-percent pro= 
tein dairy feed to $194 per ton for hog feed in March 1980 (26). Processing (pellet- 
ing) cost of dust as a feed ingredient is estimated at $26.50 per ton (20). This 
simple analysis suggests that grain dust be used for animal feed. Allowances were 
not made for the costs of handling grain dust. However, since the handling problem 
would exist for any of the end uses evaluated, these costs would not change the rela- 
tionships. Thus, the relative end-use values remain the same. 


ECONOMIC CONSIDERATIONS 


Little information currently exists to help answer the many questions about the eco- 
nomic effects of grain dust removal. No information is available on how many facili- 
ties now collect grain dust in the United States, and there is no public information 
on the quantity of dust collected. All export elevators collect dust to meet Govern- 
ment regulations; however, not all export elevators retain the dust they collect (27, 
Domb sO). 


Grain dust may be sold as a byproduct of a grain handling operation but it may gener- 
ate only limited revenue. The grain handling firm incurs disposal costs including 
the outbound freight where there is no market. Grain dust sells at grain price when 
it is returned to the grain, so many operators collecting grain dust return as much 
dust to the grain as possible. An offsetting factor is the possibility that this 
practice may cost more in wear and tear on equipment than the loss incurred from dust 
disposal. Data are not available either to support or to refute this possibility. 
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Table 6--Cumulative average daily gain and feed efficiency of broilers fed diets con- 
taining grain dust 


Grain dust replacement of corn (percent) 1/ 


Parameter : ; : 
0 / 25 , 50 . 75 
Grams 
Average daily gain: : 
Up to 2 weeks : Lisa] LS Os Pelee 17710 
Up to 4 weeks ; 2/28.66 / 20.91 3/25.00 5) 25459 
Up to 6 weeks 7 2136.07 Si S2n9/ Sfoleos 3/32.40 
Up to 8 weeks : 3973 3167 37.40 37.00 
Feed efficiency: 
Up to 8 weeks (feed/gs 


gain) 2/3027 3/2.63 3/2.63 4/2.96 


1/ Corn replaced by grain dust on an "as fed" weight-for-weight basis. 
2/, 3/, 4/ Mean values in the same row with unlike footnotes differ significantly 
(P<0.505) i 


Source: (4). 


Table 7--Results of swine growing-finishing trial with diets containing grain dust 


Grain dust replacement of corn (percent) 1/ 


Parameter — ; = 
f 0 ; 25 ; 50 
Kilograms 
Average daily gain per head : 0.74 051.9) OE Ars 
Daily feed intake per head : i2/ 2s06 Zhai 2h-25 3/2239 
Grams 

Feed efficiency: : 

(feed/gs gain) : 2.8% 2.86 B05 


1/ Corn replaced by grain dust on an "as fed" weight-for-weight basis. 
2/, 3/ Mean values in the same row with unlike footnotes differ significantly 
(220705) 


Source: (4). 
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Table 8--Performance of 12 lambs fed rations containing grain dust 


Percentage of grain dust in rations 1/ 


mee sent Pe ee ee ee ne 
Item 


0 25 d 50 
Kilograms 
Final weight : 44.0 40.1 eke a 
Feedlot performance: : 
Average daily gain : PAE A IR! yee) Bled 7, 
Daily feed intake 4/ Qi) ketl® B11 Oe 2/1.24 
Feed/kg of gain 4/ : 2/4.24 Bp 5iar 6 SA7e36 


pe pa eee 


1/ Percentage on a dry-matter basis. 

2/, 3/, 5/ Mean values in the same row with unlike footnotes differ significantly 
(P<0.05). 

4/ 100-percent dry-matter basis (moisture free). 


Source: (10). 


Table 9--Performance of eight lambs fed rations containing grain dust--two protein 
sources 


bile eS ee I ee eee eee 


Percentage of grain dust in ration 
and protein source 1/ 


See eee es 


Item ; 0 percent ; 12 percent ; 24 percent 


ESS 


/ Soybean ; Soybean i Soybean 


ae) Urea :; ees Oe Urea : ee Urea 
: F : : 
Kilograms 
Final weight 3 46.9 46.1 46.4 44.6 45.1 46.9 
Feedlot performance: : 
Average daily gain : e2u 720 .20 216 al +20 
Daily feed intake 2h : 1.05 1.04 Leos 1307 Lel2 L3h6 
Feed/kg of gain 2/ ; 5.17 5.28 5eL7 Gera 6-23 5.73 


ee eS eee 


1/ Grain dust percentage on a dry-matter basis. 
2/ 100-percent dry-matter basis (moisture free). 
Source: (10). 
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Grain farmers do not know how much cost will be passed back to them through lower 
prices for grain. 


Dust retention rates, reported in personal communications, range from 0.04 to 0.13 
percent by weight of grain handled on an in-and-out basis. A commonly reported 
figure is 0.07 percent. One industry engineer has estimated that up to 2.6 percent 
of the weight of grain is dust, but that only 5 percent of this dust in grain is 
airborne. 


Some engineers believe that at least 50 percent of dust in grain at export elevators 
is generated at the port by high-speed handling facilities. The estimated quantity 
of dust and the quantities that may have been collected for the major grains at U.S. 
export elevators in 1980 appear in table 10. 


About 1.5 million tons of grain dust may have been transported to U.S. port elevators 
in 1980, the likely equivalent of more than 53 million bushels of corn, if, in fact, 
2.6 percent of the weight. of grain is dust and port facilities should generate at 
least 50 percent of the dust. It is difficult to estimate how much transportation 
equipment was required to transport the estimated quantity of dust, since dust fills 
Spaces between kernels and adheres to the kernel surface. 


The number of elevators, other than export elevators, that collect and retain grain 
dust is unknown. The number of elevators installing dust systems continues to 
increase as more and more elevators are brought into compliance with the Clean Air 
Act, according to industry contacts. Many of these elevators are country elevators. 


Costs of Removing Dust at the Country Elevator 5/ 


One estimate of the number of U.S. country elevators is 8,600 (9). These facilities 
range in storage capacity from less than 100,000 bushels with throughput ratios 
ranging from 4.5 to 13, to 2.5 million bushels with throughput ratios ranging from 
aboutwu ipecony (21 )% 


The estimated cost in 1976 to equip a country elevator to meet Clean Air Act stand- 
ards was over $225,000 (17). Equipment to provide a worker environment with less 
than 5 mg dust per cubic meter of air would be substantially more extensive than that 
to meet Clean Air Act requirements, according to air control systems engineers. Two 
engineers queried about current costs to equip a "typical" country elevator to meet 
Clean Air Act requirements estimated 1980 costs to be $500,000. 


For an elevator handling 750,000 bushels annually, a $500,000 investment that would 
still not likely meet OSHA worker environment standards for nuisance dusts, amounts 
to approximately 8.5 cents per bushel over the life of the equipment. 6/ If a dust 


5/ Country elevator here means an elevator that received grain from producers only 
and none from other elevators. 

6/ Grain dust is considered a nuisance dust by OSHA (8). OSHA does not now have 
regulations on grain dust related to worker health in grain handling facilities. 
However, a proposal for regulations has been made and initial hearings have been 
held (8). 
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Table 10--Estimated quantities of grain dust at two perce 
by weight, selected grains, 


Port area 
and grain 


Chicago: 
Corn 
Total 


Duluth-Superior: 
Wheat 
Corn 
Oats 
Barley 
Rye 
Total 


Toledo: 
Wheat 
Corn 

Total 


Saginaw: 
Wheat 
Corn 

Totas 


North Atlantic: 
Wheat 
Corn 
Total 


South Atlantic: 
Wheat 
Corn 
Oats 
Barley 
Total 


Mississippi River: 
Wneat 
Corn 
Oats 
Sorghum 
Total 


5 1980 inspections 


for export 1/ 


1,000 bushels 


725 LQ 
eagles 


121,168 
41,949 
SAO 
36, 767 
5,760 


IAW Ale 
115,984 


155002 
TOL, Ong 


48,818 
268,573 
# 

Sieg as 74 


2355000 
1,174,330 
80 

eo 2k 


See footnote at end of table. 


a2 


0.07-percent 


dust 


ntage levels at U.S. ports, 
1980 


2.6-percent 
dust 


=== — TONS > ae 


1,414 
1,414 


324022 
523020 


94,511 
BORO 9 
Lou 
225983 
Gaus 
PSsno 


oeD27 
84 ,436 
93,960 


1,547 
3,393 
4,940 


12,214 
73,542 
853756 


38,078 
195 5522 
2 

1, 967 
235,568 


182,042 
11,376 


1,048, 363 


Continued-- 


Table 10--Estimated quantities of grain dust at two percentage levels at U.S. ports, 
by weight, selected grains, 1980--continued 


Port area 
and grain 


East Gulf: 
Wheat 
Corn 

Lota. 


North Texas Gulf: 
Wheat 
Corn 
Barley 
Sorghum 
Total 


South Texas Gulf: 
Wheat 
Corn 
Sorghum 
Total 


Columbia River: 
Wheat 
Barley 
Sorghum 
Total 


Puget Sound: 
Wheat 
Corn 
Barley 
Sorghum 

Total 


Galifornia: 
Wheat 
Corn 
Sorghum 

Total 


Total U.S. ports 


-- = Not applicable. 


1980 inspections 


for export 1/ 


1,000 bushels 


Sera 
1235875 


370,071 
eet 29 

45 
88,315 


Sis eis 
19,684 
9,040 


0.07-percent 


dust 


ree ea LOTS here 


194 
2,428 
2,622 


Lingo 
Sy (ONLs: 


iL. D.. Schnake 


2.6-percent 


dust 


7,188 
90,181 
97.5969 


288,655 
1 

28 
64, 2935 
464,891 


19,870: 

682 
56,584 
Ji 236 


308,876 
125263 
6,581 
327,740 


bs 00 
L96229 
2 
27,660 
227,654 


46,988 
70,484 
iyi yioa 
134,593 


9, 0045220 


1/ Source: Grain Transportation Situation, U.S. Dept. Aor Ott cCesor 
Transportation, Feb. 9, 1981. 
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removal rate of 0.0015 is considered, dust removal amounts to an additional 0.6 

cent per bushel shrink on $4 per bushel grain. Relative to "typical" 1978/79 eleva- 
tor in-and-out charges of 10 cents per bushel paid by producers (22), the additional 
9.1 cents per bushel cost for dust removed would increase the in-and-out charge a 
minimum of 91 percent. 


Possible Effects on Grain Production and Marketing 


Some country elevators may close in the face of regulations requiring them to remove 
dust from grain because of the financial burden. The closing of an elevator im- 
mediately affects producers in the trade area and elevators and producers in adjoin- 
“ing trade areas. 


Farmers 


Farmers in communities with only one elevator would face extended delivery distance 
if that elevator should close. Current estimates indicate that farmers spend more 
than 12 cents per bushel to transport grain to the first point of sale (11). This 
cost would immediately increase. However, transportation costs may not reflect the 
total increase in delivery costs. For those who must deliver part of their grain at 
harvest, investment must be made in additional equipment to transport or hold grain 
to keep high-speed harvesting equipment busy. Any extra elevation to temporary hold- 
ing space creates additional losses and damage to grain which translates into addi- 
tional costs. Estimates put the producer cost of additional field holding bin space 
at approximately 4.23 cents per bushel. 


The farmer may face additional marketing charges for dust removal if the elevator 

does not have a sufficient volume of dust to market and if the farmer is not willing 
to haul the dust away. In areas of North Dakota where efforts have been made to mar- 
ket clean wheat, farmers have been assessed a charge if they did not haul the clean- 
ings away. Onsite pelleting costs for small quantities of dust that would be avail- 
able at any given time at a country elevator could be as high as $56 per ton, approxi- 
mately 0.22 to 0.24 cent per bushel of grain handled (20). 


These estimated cost increases, examples of how the grain dust issue could affect the 
grain delivery and handling costs of certain farmers, can be stated relative to crop 
production costs. Excluding additional transportation costs and dust processing 
costs, estimated increases are: field holding bins (4.23 cents per bushel); shrink 
from dust removal (0.6 cent per bushel); and increased in-and-out handling charges 
(8.5 cents per bushel), amounting to 13.4 cents per bushel. This represents a 6- 
percent increase over estimated 1979 U.S. average renter costs of $2.25 per bushel 
for corn (24). 


Elevators 
An issue that needs to be considered is how many existing country elevators could 
financially support a $500,000 investment which would not add to productivity. A 


change in ownership would not necessarily keep such facilities in service since the 
‘cost of dust removal would be independent of ownership. Closing these elevators 
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would increase the concentration of ownership of marketing facilities. The other 
issue besides the ability to make the investment is how the marketing system will 
allocate the additional costs of dust removal. 


Whether the costs to terminal and port operators can be passed forward or backward in 
the marketing chain depends on the market. No incentive exists for the foreign buyer 
to bid more for U.S. grain unless it is the only source, since the export market de- 
termines price. The complaint of foreign buyers, "...that U.S. grain is dirtier or 
dustier than grain from other origins," is documented (28, p. 71). However, some 
sources disagree with the statement. Australia's elevators already have massive dust 
removal systems, and dust is essentially removed from their grain (predominantly 
wheat); thus, the United States cannot offer dust-free grain as a selling point to 
traditional Australian customers. Likewise, an offer of cleaned grain to traditional 
Canadian customers would not be an incentive, since Canadian laws require cleaning of 
exported grain. Therefore, additional costs will probably be passed back to the 
farmer in most instances. 


AREAS OF RESEARCH EMPHASIS 


Research efforts are needed to minimize the economic consequences of dealing with in- 
creasing quantities of collected grain dust. 


The economic impact of proposed Government regulations that result in the collection 
of additional grain dust to meet worker environmental standards needs evaluation. 
Particular emphasis should be placed on the effects of such regulations on the struc- 
ture of the grain handling industry, particularly the first point of sale and the 
implications on grain pricing. 


Research is needed to determine the quantity of grain dust at each level in the mar- 
keting system so decisionmakers can determine best dust disposition. 


Feeding trials, using unprocessed and processed dust (for example, grain dust pellets 
and slurries) are needed to demonstrate grain dust efficiency in the rations of the 
various classes of livestock and poultry. These trials should be followed by economic 
analyses. 


Export market development efforts should also be considered. For many years, the 
Canadians have exported pelleted grain screenings and dust, with levy-free shipments 
to the European Economic Community. 


Development of rapid analytical methods is needed to determine various quality 
characteristics of grain dust for proper grain dust utilization. 


Research would help show the most economical unloading technology for transport con- 
tainers used for unprocessed grain dust. 


ihe 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 
(9) 


(19) 


(i) 


(12) 


(13) 


(14). 


(15) 
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THIRD CLASS 


Economics and Statistics Service 


The Economics and Statistics Service (ESS) collects data and carries out research on food and 
nutrition, international agricultural trade, natural resources, and rural development. The Econo- 
mics unit researches and analyzes production and marketing of major commodities; foreign agricul- 
ture and trade; economic use, conservation, and development of natural resources; trends in rural 
population, employment, and housing and rural economic adjustment problems; and performance 
of agricultural industry. The Statistics unit collects data on crops, livestock, prices, and labor, and 
publishes official USDA State and national estimates through the Crop Reporting Board. Through 
its information program, ESS provides objective and timely economic and statistical information 
for farmers, government policymakers, consumers, agribusiness firms, cooperatiyes, rural residents, 
and other interested citizens. 


